In recent years it has been more widely appreciated that even a mild degree of maternal hypoxia in labour may have an adverse effect on the foetus: this is especially true in cases where placental insufficiency may be suspected. It has long been the practice to discontinue gas and air analgesia during labour if any signs of foetal distress appear, because the mother's 0, tension while breathing "gs and air " is lowered. Cole and Nainby-Luxmore (1962) drew attention to the decreased arterial C) saturation found in labouring women receiving gas and air analgesia. They also found considerable variation in the amount of 02 delivered by apparently well-maintained gas and air machines in the Oxford area.
C. C. WILTON-DAVIESt M.A. Brit. med. 7., 1964, 1, 732 736 In recent years it has been more widely appreciated that even a mild degree of maternal hypoxia in labour may have an adverse effect on the foetus: this is especially true in cases where placental insufficiency may be suspected. It has long been the practice to discontinue gas and air analgesia during labour if any signs of foetal distress appear, because the mother's 0, tension while breathing "gs and air " is lowered. Cole and Nainby-Luxmore (1962) drew attention to the decreased arterial C) saturation found in labouring women receiving gas and air analgesia. They also found considerable variation in the amount of 02 delivered by apparently well-maintained gas and air machines in the Oxford area.
The Central Midwives Board (1963b) are reviewing their policy with regard to the administration of inhalational analgesics by midwives, with particular reference to the possible approval of N,,O and 02 apparatuses for use by midwives on their own responsibility.
The Central Midwives Board (1963a) have been reliably informed that the administration of a fixed mixture of 50% N20 and 50%02, provided it is delivered from an adequately tested and calibrated machine, is safe for unsupervised use by midwives, gives efficient analgesia, and may be substituted, where practical, for gas and air analgesia ; also that there is no significant differ-Obstetric Anal ence between 50% N20 and 50% 02 and 60% N20 and 40% 0 2 mixture. It would seem wise, therefore, to utilize the mixture with the higher 0 2 content. Tunstall (1961) reported that the British Oxygen Company had successfully produced gas cylinders containing premixed 420 and 0, which would deliver a constant mixture of the gases, and suggested that this might be a useful method of supplying inhalational analgesia in midwifery. The fact that with this method no mechanical device is needed to mix the gases before administration is an obvious advantage if the cylinder can be relied upon to deliver a constant mixture throughout its life.
Premixed Nitrous Oxide and Oxygen
In order to study the Tunstall (1963) and Cole (1964) reported changes of composition taking place in these cylinders of premixed gases when exposed to low temperatures and drew attention to the possible dangers associated with such mixtures used at low temperature or after extreme cooling.
An experimental investigation into the probability of composition changes taking place in cooled cylinders containing premixed 50% N20 and 50% 02 was therefore made. Before giving the results of this investigation, it is helpful to consider the thermodynamic background to the use of premixed gas and oxygen mixtures.
Mixtures containing more than 75% N2O behave differently when compressed. For example, consider the case of a mixture of 85% N20 and 15% 02 being compressed at room temperature. No changes in state or composition take place until a pressure of about 60 atmg (880 lb./sq. in. ; 62 kg./sq. cm.) is reached ; at this point a liquid phase starts to form at the bottom of the cylinder, and at first this liquid is composed of about 99.5 % N20 and only 0.5 % 02 As compression proceeds, the liquid level rises. As the liquid formed is richer in nitrous oxide than the original gas mixture, it follows that the gas above it is impoverished. A secondary effect, however, is that the solubility of 02 in the liquid and therefore the 02 content of the liquid is increased by pressure. At 70 atmg (1,030 lb./ sq. in.; 72 kg./sq. cm.) the liquid phase contains about 4% 02 while the gas phase contains about 22 % 02. As the pressure rises further, the 02 content of the gas phase rises to a maximum of about 25 %/. At this point the cylinder pressure is just over 80 atmg (1,180 lb./sq. in. ; 83 kg./sq. cm.) and the liquid phase contains just over 10% 02 Thereafter, as the pressure rises, the 0. content of the gas phase will decrease slightly, while that of the liquid phase continues to rise. All this time the liquid level in the cylinder will have continued to rise, and there will come a time when liquid completely fills the cylinder ; the pressure at this point is about 87 atmg (1, 280 However, this is not a standard practice, and it is of interest to observe a stationary upright cylinder ; this is the best illustration of the worst possible consequence of using a cylinder in which phase separation has taken place.
We have left the cylinder at 87 atmg, containing a little gas (24% 02) and a lot of liquid (15% 02). As gas is withdrawn, the liquid level falls, and both the gas and liquid become poorer in 02. In a typical experiment the liquid might disappear when the pressure fell to about 66 atmg (970 lb./sq. in.; 68 kg./sq. cm.), the very last drops having contained only about 2% 02. Gas in equilibrium with liquid at this pressure would contain about 20 % 02, but since there has been no agitation the volume of gas anywhere near equilibrium will be only a thin layer above the liquid. N20-rich gas is denser than 02-rich gas, so even when all the liquid has gone there will be a variation in composition from the top to the bottom of the cylinder. As the top layer is nearest to the valve, it will be drawn off first. The composition of the gas obtained from the cylinder may stay fairly constant between 24 and 20% 02 until all the liquid has disappeared at 66 atmg, or even until a pressure of about 50 atmg (735 lb./sq. in.; 52 kg./sq. cm.) is reached. There follows a gradual rise in N20 content until the last fraction of gas contains 98 % or, exceptionally, more.
Danger of Cooling the 50/50 Mixture
If a cylinder of the 50/50 mixture is thoroughly cooled to below -8°C., its behaviour on emptying becomes very like that of the cylinder containing 15 % 02 at room temperature and 135 atmg. As the temperature passes -7°C. the gas in the cylinder imperceptibly becomes a liquid which fills the whole cylinder; once again it is very hard and perhaps meaningless to draw a fine line of distinction between gas and liquid. Cooling the cylinder from room temperature to -8°C. will lower its pressure to 101 atmg (1,480 lb./sq. in. ; 104 kg./ sq. cm.). It may be noted, however, that although the gas may be considered to have changed to a liquid, only one phase is present, and therefore no change in composition of gas obtainable from the cylinder will have occurred. This is because it is not simple liquefaction but separation into two phases that causes change in composition.
If the cylinder is kept at -80 C. while gas is being obtained from it, then separation into two phases will not occur until sufficient fluid has been extracted to drop the pressure to about When the cylinder is brought indoors it will therefore start to warm up. On the other hand, the removal of gas or liquid from a cylinder tends to cool it ; the faster the rate of removal the greater the cooling effect. Cylinder size is also important; a large cylinder will warm up more slowly than a small one, but a given rate of gas flow will cool it less. It was also felt that the attitude of the cylinder might be important: the diffusion path between N20 at the bottom and 02 at the top is obviously longer if the cylinder is upright than when it is on its side.
Experimental
While bearing all these theoretical and practical considerations in mind, 11 tests of the effect of cooling cylinders of the 50/50 mixture were made. In all cases the cylinder used was a flyweight version of the nominal 200-gallon NO cylinder, since clinical trials at Aberdeen and Hammersmith have suggested this as the most likely size to be used in domiciliary practice; the cylinder provides 500 litres of the mixture when filled to 135 atmg at normal temperature (Gale, Tunstall, and Wilton-Davies, 1964) .
The cylinder, either upright or lying down, was charged with the 50/50 mixture at normal temperature, and thoroughly cooled to a predetermined temperature; the cylinder pressure was then noted. Refrigeration was then stopped, and the door of the cabinet was opened to admit room air at a noted temperature by natural convection. The cylinder was not removed from the cabinet, so warming was actually less than would occur in practice.
After the cabinet door was opened there was an optional delay before gas was withdrawn from the cylinder via an attached regulator. Two minutes was regarded as the minimum time required to assess the need of the patient and get the apparatus ready. A similar analysis with class-intervals of 5 L./min. showed that a flow rate of 10 1./min. or less is to be expected in 81.7% of multiparous patients in labour.
The gas obtained was continuously analysed in a katharometer. The initial and lowest concentrations of oxygen were noted. Cylinder pressure was also recorded continuously, and the pressure in the cylinder at which a concentration of 21 % 02 was reached was also noted. This value was chosen because at lower concentrations the patient would be breathing less 02 than there is in air, and the cylinder was then regarded as unsafe. The results of the tests are given in the Table. i A result of zero in the three right-hand columns means that the cylinder was safe to use throughout. Figures in parentheses mean that although the safety limit was reached it was never exceeded.
Discuxion
The first finding from these results is that it is necessary to have a high rate of use of the gas if the safety limit of 21 % 02 is to be reached or exceeded. A flow rate of 10 1./min. did not in any test cause the limit to be reached, and 82 % of multiparous patients tested use the mixture at this or a lower rate. Evidently the cooling from use at 10 1./min. is more than balanced by heat gained from the room.
Secondly, using a cylinder in the horizontal position is very much safer than using an upright cylinder. Laying the cylinder down could not, of course, prevent phase separation, since the thermal conditions were not thereby altered, but the N20-rich fraction was not confined to the far end of the cylinder by gravity and therefore tended to mix with the 0,-rich fraction above it as they both moved along the cylinder to the valve.
Cylinders intended for domiciliary use have round bottoms so their natural attitude is horizontal.
Thirdly, the safety limit of 21°2 0 is reached or exceeded, if at all, only at the very end of the life of the cylinder. The highest pressure recorded for the safety limit was 7 atmg (103 lb./sq. in.; 7.2 kg./sq. cm.) and at such a low cylinder pressure even the best demand valve offers increased resistance to breathing.
Fourthly, but not appearing in the Table, it was found in all the tests that the cylinder acquired a coating of frost within a short time of the cabinet being opened to admit room air. Since this occurred even in tests where the cylinder remained safe, banning the use of a cylinder while frosted would, in normal practice, be an effective safety measure if the cylinders are known to be full.
It has been found, however, that a partially used cylinder exposed to temperatures below -8°C. can become unsafe to use and remain so for some days after rewarming if care is taken not to shake the cylinder. Inverting the cylinder three times after rewarming is a complete safeguard, as it ensures thorough mixing of the gases.
The probability of an unprotected cylinder being cooled to -8°C. or below in Great Britain has been estimated as 0.0013. Given this, the probability of finding a patient that uses the gas sufficiently rapidly (at more than 10 I./min.) is about 0.18. Again, separation into two phases and therefore change in composition can only take place when about half the contents of a cylinder have been used, and only 40 % of patients used more than 40 % of the contents of a cylinder. The probability of such a combination of unfavourable circumstances is therefore not more than 0.0001, or one chance in 10,000. However, all trouble can be avoided completely if the cylinder is protected from very low temperatures. Even in the event of any cylinder having been exposed to very low temperatures two precautions should suffice to ensure complete safety in use:
1. Warming the cylinder until any frost or ice disappears. This may be expedited by immersion in cold tap-water, but about 15 minutes in a warm room would suffice.
2. Agitating the cylinder after warming. Three inversions of the cylinder are known to be adequate to remix the contents (Tunstall, 1963 It is known that 50% N20 and 50% 02 mixture is a safe and efficient analgesic for parturient women. The British Oxygen Company have produced single cylinders of premixed gases containing a 50/50 gas and oxygen mixture, which would be ideal for use in midwifery if they could be relied upon to dispense a constant 50/50 mixture.
Composition changes in premixed gas and oxygen mixtures have been reported at low temperatures ; for this reason an experimental investigation has been conducted into the effects of cooling upon premixed cylinders of the recommended 50°% N20 and 50% 02 mixture.
Under certain conditions of use partially filled cylinders of 50/50 N20 and 02 exposed to temperatures of -80 C. or below undergo partial stratification of the constituent gases. The result of this could be that the last fraction of gas obtained from the cylinder contains as little as 2 % 02.
The conditions leading to this state of affairs are discussed and are thought to be unlikely to arise in practice (P=0.0001). The nature of the dispensing apparatus is such as to minimize the danger. The precautions necessary to prevent stratification appear to be so elementary as to fail to constitute a barrier to the domiciliary use of 50/50 N20 and 02 and trouble can be completely avoided by protecting the cylinders from very low temperatures.
Nevertheless, in the event of a cylinder not being protected from frost before use, it is felt that the precautions of warming and agitating the cylinder should be taken, and would certainly prevent any dangerous deprivation of oxygen.
The chlorothiazide diuretics and hypotensive agents of all kinds have been used in the treatment of toxaemia of pregnancy. It has been suggested that the chlorothiazide group of drugs has relatively little influence on the course of the toxaemia, although its use may provide symptomatic relief from oedema (McClure Browne, 1963) . The other hypotensive agents, both ganglion-blocking and adrenolytic, were more effective in the control of the hypertension, but the perinatal mortality remained unchanged from the conventional conservative treatment and the proteinuria was not improved, indicating that these hypotensive agents had no influence in the manifestations of preeclampsia (Townsend, 1963) . Indeed, the bladder and bowel complications of the more effective ganglion-blocking agents made the management of some patients more difficult.
The value of methyldopa as a potent hypotensive agent relatively free from toxicity and side-effects has already been discussed in several publications (Bayliss and Harvey- Smith, 1962; Dollery and Harington, 1962 ; Hamilton and Kopelman, 1963) . In the last paper reference was made to two patients in whom this drug had been used in the hypertension of pregnancy. The present paper is an account of the treatment with methyldopa of 15 patients with hypertension and toxaemia in late pregnancy.
Patients Studied
Patients with hypertension and albuminuria in the later stages of pregnancy were admitted to hospital. Some had been followed in the antenatal clinic, but a few were admitted as emergencies and had not been seen previously.
In the first instance they were treated with strict bed rest, sedation with phenobarbitone, low-sodium diet, and oral diuretics of the thiazide group. In some of the severely toxaemic cases there was a poor response to conservative treatment and sometimes an actual rise in the blood-pressure. In these patients this regime was continued only for 24 to 48 hours before methyldopa was given. With less severe cases a longer period of conservative treatment was tried, but when it was apparent that this was not controlling the hypertension, methyldopa was started. The 15 cases studied were therefore selected patients who had not responded to conservative treatment and were, on the whole, the more severe cases. Their ages ranged from 22 to 41 years, with an average of 33. There were five primiparae, three with a past history of an abortion early in pregnancy, and seven multiparous patients. Six had a known history of previous toxaemia and seven were known or presumed to have had hypertension in early pregnancy (Table I ). The 
